The genomic structure of the human skeletal muscle sodium channel gene.
Electrical excitability of neurons and muscle cells reflects the actions of a family of structurally related sodium channels. Mutations in the adult skeletal muscle sodium channel have been associated with the inherited neuromuscular disorders paramyotonia congenita (PMC) and hyperkalemic periodic paralysis (HPP). We have deciphered the entire genomic structure of the human skeletal muscle sodium channel gene and developed a restriction map of the locus. SCN4A consists of 24 exons spanning 35 kb of distance on chromosome 17q. We describe the sequence of all intron/exon boundaries, the presence of several polymorphisms in the coding sequence, and the locations within introns of two dinucleotide repeat polymorphisms. This is the first sodium channel for which the entire genomic structure has been resolved. The organization of the SCN4A exons relative to the proposed protein structure is presented and represents a foundation for functional and evolutionary comparisons of sodium channels. Knowledge of the exon structure and flanking intron sequences for SCN4A will permit a systematic search for mutations in PMC and HPP.